Aims To examine patient and physician beliefs regarding insulin therapy and the degree to which patients adhere to their insulin regimens.
Introduction
While patients with Type 1 diabetes must take insulin to survive, many patients with Type 2 diabetes also require insulin supplementation in order to control persistent hyperglycaemia. However, patients with Type 2 diabetes often do not receive insulin or do not receive insulin in a timely manner [1] [2] [3] . Delays in insulin initiation and consequent exposure to prolonged periods of poor glycaemic control are believed to increase the severity and progression of macrovascular, as well as microvascular complications [4] . The American Diabetes Association and the European Association for the Study of Diabetes recently issued guidelines for the treatment of Type 2 diabetes that identified insulin as the most effective glucoselowering agent and insulin replacement therapy as a key component of effective diabetes management over the course of the disease [5] . Moreover, among those receiving insulin therapy, regimen adherence, persistence and intensity may be poor [6] [7] [8] , resulting in worse glucose control and increased hospital admissions for diabetes complications [9, 10] .
Effective insulin therapy includes four critical accomplishments: initiation, adherence, persistence, intensification [11] .
Each of these requires the involvement of both patient and healthcare provider: (1) providers must recommend ⁄ prescribe insulin and patients must fill their prescriptions and begin taking the medication; (2) providers must formulate an insulin regimen that patients can implement and patients must adhere to that regimen; (3) providers must renew prescriptions and patients must continue to refill and use their prescriptions; (4) providers must intensify when appropriate (increase dose and frequency of administration) and patients must accept and implement the intensified regimen. Unfortunately, there are failures at each juncture, some of which can be attributed to patients, some to providers and all, in part, because of the nature of the insulins and delivery systems that are available to patients and physicians.
There are a number of provider barriers to initiation of insulin therapy. Some of these relate to beliefs about the medication itself; some physicians believe that insulin therapy may not be effective, may result in weight gain, increase the risk of hypoglycaemia and have other side effects [12] . Physicians also may believe that insulin therapy is inconvenient and painful for patients and will result in patient dissatisfaction [13] [14] [15] . Especially important is the therapeutic orientation of the provider; i.e. whether or not the provider emphasizes normalization of blood glucose and modifies treatment to achieve glucose control targets [12] . Some barriers may be a function of the provider's level of specialization and treatment experience [12, 16] .
Patient barriers to some degree parallel those of providers; for example, concerns about efficacy, safety and weight gain [8, 15, 17] . But patients are also concerned about convenience, interference with daily living and social stigma [8, 11, 18] . While these concerns may be valid, patients also have inaccurate beliefs about insulin therapy, including the idea that insulin causes latestage diabetes complications and is an indication of imminent deterioration and death, or is a result of patients' failure to take good care of themselves [12] . Other barriers may be practical, including medication cost and difficulty with access [19] . This paper reports the results of the Global Attitudes of Patients and Physicians in Insulin Therapy study, a multinational survey of patients and providers regarding insulin therapy. This study examines patient and physician reports of insulin omission ⁄ nonadherence and the reasons for these events, physician perceptions of patient success with insulin treatment tasks, and patient and physician perceptions and beliefs about insulin therapy. The study allows a comparison of patient and physician responses for a number of beliefs and behaviours, which is important because prior research has suggested that there may be differences in beliefs and perceptions and these differences may interfere with optimal diabetes treatment [20, 21] . The study also permits a comparison of specialist and primary care physicians [12, 19] .
Participants and methods

Study design
The study consisted of cross-sectional surveys of patients and physicians in eight developed and developing countries: China, France, Japan, Germany, Spain, Turkey, the UK and the USA. The physician survey was conducted via the Internet and the patient survey was conducted through computer-assisted telephone interviewing. Each survey used one questionnaire that was translated into the primary language of each country. The questionnaires were developed with collaboration of Edelman, StrategyOne, Novo Nordisk and the authors. Before conducting the main survey phase, a pretest was conducted among primary care physicians and patients to check that the questionnaire was effective and unbiased and that there were no obvious errors or omissions. The final questionnaires were revised based upon the feedback obtained from the pretest.
The target physician sample size was set at 1250. Quotas were defined for the number of physicians-a minimum of 50 primary care physicians (internal medicine, general medicine and family practice) and 50 specialists (diabetologists and endocrinologists) in each country, with higher quotas in the USA (200 primary care physicians, 150 specialists), China (100 primary care physicians, 150 specialists) and the UK (100 primary care physicians, 50 specialists). Respondents were recruited via validated healthcare professional panels maintained by WorldOne Healthcare Research. Physician eligibility criteria were: in practice for more than 1 year since completing residency, see a minimum number of patients with diabetes per week (primary care physicians 5, specialists 10) and initiate insulin treatment for patients with diabetes.
The target patient sample size was set at 1500. Quotas were defined for the number of patients with Type 2 diabetes-a minimum of 135 in each country, with higher quotas in the USA (315), China (180) and the UK (180). Patients with Type 1 diabetes were captured during enrollment of those with Type 2 diabetes in whatever numbers were obtained. Respondents were recruited via panels of research consumers maintained by WorldOne Healthcare Research. Patient eligibility criteria were: age 18 years or older; use insulin to control blood sugar; Type 1 or Type 2 diabetes.
Measures
The questionnaires assessed patient and physician reports of: frequency of insulin omission ⁄ non-adherence and reasons for these events; dissatisfaction with insulin therapy; perceptions of patient difficulties; and opinions of insulin therapy. The physician questionnaire also assessed perceptions of patient success with various insulin treatment tasks. The patient questionnaire also assessed perceptions of the impact of insulin treatment on their lives.
The key measure was insulin omission ⁄ non-adherence. For patients, this concept was assessed by a single item that assessed whether the respondents ever miss an insulin dose or do not take insulin exactly as prescribed and, if so, how many days this had happened in the last month. For patients, the frequency of insulin omission ⁄ non-adherence was calculated two ways: (1) based on the responses of all patients (treating those who said no to the original item as having zero days of insulin omission ⁄ non-adherence) and (2) the number of days reported by those who answered yes to the original item. For physicians, this concept was assessed by two questions; the first an item that assessed whether any of the respondents' typical patients fail to take their insulin as prescribed. Physicians who responded yes were asked how many days in the last month a typical patient would miss an insulin dose or not take insulin exactly as prescribed for (1) basal insulin and (2) meal-related insulin. For physicians, the frequency of insulin omission ⁄ non-adherence was calculated two ways: (1) based on the responses of all physicians (treating those who said no to the original item as reporting zero days of insulin omission ⁄ non-adherence) and (2) the number of days reported by those who answered yes to the original item.
Statistical analysis
Significance of differences between patient and physicians, between patients with Type 1 and Type 2 diabetes, and between specialists and primary care providers are analysed using the v 2 statistic. Other than data regarding characteristics of the study populations (Table 1) , all data are weighted so that every country is equally represented. For the physician data, specialists and primary care physicians are weighted so that they are equally represented. For patients, data are weighted so that the percentage of Type 1 and Type 2 diabetes is the same for each country as for the overall study population. Weights maintain original sample sizes. Thus, the results are not influenced by disproportionate country sample sizes.
Ethical approval
The study, which received ethical approval from the Human Subjects Committee at Loyola University Maryland, complies with the recommendations of the 1964 Declaration of Helsinki and all relevant ethical standards.
Results
Study populations
Patient recruitment targets were met or exceeded in each country, resulting in a total sample of 1530 respondents (Table 1) .
Respondents were almost equally divided by gender, with a mean age of approximately 60 years (Type 1 diabetes $47 years, Type 2 diabetes $62 years). White people were the largest racial ⁄ ethnic group, but less than half the total sample. Most respondents had Type 2 diabetes and the mean duration of diabetes was almost 15 years (Type 1 diabetes $18 years, Type 2 diabetes $14 years). Respondents had been using insulin for an average of almost 9 years (Type 1 diabetes $15 years, Type 2 $8 years) and the majority used an insulin pen all or part of the time (Type 1 diabetes $76%, Type 2 diabetes $78%). Physician recruitment targets were met in each country, resulting in a total sample of 1250 respondents (Table 1) . Specialists (diabetologists and endocrinologists) made up almost half of the sample and primary care physicians were relatively equally divided among internal medicine, general medicine and family practice. Private offices and hospitals were the predominant practice sites. Respondents had been practicing for an average of 17 years and saw an average of over 30 insulin-treated patients during a week.
Survey responses
Physicians rated patient success with insulin treatment tasks as low (Fig. 1) . Only a minority of patients were rated as 'very successful' with any of the tasks, with very low rates for starting insulin when needed and adjusting doses. Less than one third of physicians rated patients as very successful in being able to take their basal insulin everyday (28.9%) or take their bolus ⁄ premixed insulin as prescribed (11.2%).
Patients and physicians reported a high level of insulin omission ⁄ non-adherence. One third of patients (33.2%) reported insulin omission ⁄ non-adherence, with a mean of 3.3 days in the last month; the calculated rate of insulin omission ⁄ non-adherence for the entire sample was 1.1 days. The majority of physicians (72.5%) reported that some of their typical patients do not take their insulin as prescribed (this percentage cannot be compared with the percentage of patients reporting insulin omission ⁄ non-adherence because physicians did not report the number or percentage of their patients who did so). For physicians who said yes, the reported days per month of insulin omission ⁄ non-adherence was 4.3 for basal insulin and 5.7 for meal-related insulin. The calculated rate of insulin omission ⁄ non-adherence for the entire sample was 3.1 days for basal insulin and 4.1 days for meal-related insulin. These data support the physicians' report that there is less success with administration of bolus ⁄ premixed insulin than basal insulin (Fig. 1) .
Patients and physicians were asked to choose the top three of 10 possible reasons for insulin omission ⁄ non-adherence (Table 2) ; one reason (whether omission ⁄ non-adherence was a result of forgetting) was volunteered by a substantial number of respondents. The absolute percentages reported for physicians cannot be compared with percentage of patients who report these reasons, because physicians report whether this is a reason for the behaviour of their 'typical patient' rather than the percentage of their patients for whom this is a reason, but the rank order of reasons by patients and physicians can be compared. The Spearman rank order correlation was 0.86 and the top five reasons were the same for patients and physicians. The one major discrepancy was forgetting, which was more highly ranked by patients than physicians.
Patients and physicians reported a number of negative perceptions about insulin treatment ( Table 3 ). The two most commonly reported difficulties patients have with insulin treatment (as reported by both patients and physicians) were 28.9%
18.6%
11.2%
6.2% FIGURE 1 Physician report: patient success with insulin treatment tasks (n = 1250)* . *Percentage of physicians reporting that their patients are very successful (vs. somewhat successful, not very successful, not at all successful, 'don't know'). Specialists and primary care physicians not significantly different for any measure Absolute percentages reported for physicians cannot be compared with percentage of patients who report these reasons because physicians report whether this is a reason for the behaviour of their 'typical patient' rather than the percentage of their patients for whom this is a reason; rank order of reasons by patients and physicians can be compared.
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Original article ª 2012 The Authors. Diabetic Medicine ª 2012 Diabetes UK the number of injections taken and taking insulin at prescribed times; these two aspects of insulin therapy were also among those receiving the highest level of dissatisfaction (as reported by both patients and physicians). Patients reported difficulty in adjusting insulin doses, in agreement with physician views of their success in this area. In general, physicians were more dissatisfied with insulin therapy than patients, with the exception of ability to control blood glucose where they were similar. However, blood glucose control was ranked second in patient dissatisfaction, but sixth in physician dissatisfaction. Finally, a majority of both patients and physicians felt that diabetes is restrictive and controlled patients' lives and about half felt that it is hard to live a normal life while managing diabetes. Patient and physician agreement was strongest for the wishes that insulin should be flexible to fit patients' lives and that good control with insulin should not require injections every day. Table 4 examines country differences for two key measures reported by both patients and physicians-assessment of insulin omission ⁄ non-adherence and overall dissatisfaction with insulin treatment. Patient, specialist physician and primary care physician responses differed significantly (P < 0.05) across countries for all measures. Specialists reported significantly (P < 0.05) more insulin omission ⁄ non-adherence than primary care physicians, both overall and within most countries, but did not differ in dissatisfaction with insulin treatment (physician responses are not comparable with patient responses). Patients were significantly (P < 0.05) less satisfied with insulin treatment than either specialist physicians or primary care physicians, both overall and within most countries. Country rankings of dissatisfaction by patients, specialists and primary care physicians were not significantly correlated (Spearman's rho < 0.5); country rankings of omission ⁄ non-adherence were stronger (Spearman's rho > 0.5), although only specialist and primary care physicians rankings were significantly correlated, indicating that there may be a country effect for insulin omission ⁄ non-adherence.
In spite of the negative attitudes and perceptions of insulin treatment, Fig. 2 shows that more patients reported positive than negative impact on life for all domains except finances (P < 0.05), although the trend was stronger for patients with Type 1 diabetes than for those with Type 2 diabetes. Figure 3 presents physician beliefs about insulin treatment. While there are statistically significant differences between specialist and primary care physicians, physicians generally agree that many patients on insulin are not adequately controlled. Physicians report that the possibility of hypoglycaemia limits treatment aggressiveness, and that it is difficult to manage efficacy (hyperglycaemia) and safety (hypoglycaemia) simultaneously. Finally, physicians wish there was an insulin treatment that would have sustained efficacy if patients miss a dose or, to extrapolate, delay a dose.
Discussion
Physicians perceived patients as relatively unsuccessful in terms of starting insulin when needed, adjusting insulin doses and adhering to prescribed regimens. Insulin omission ⁄ non-adherence was a common problem in all countries, although the rate was twice as high in some countries as in others. Physicians were aware of this problem, especially specialists, and reported that it was more common for mealtime and premixed insulin than for basal insulin. Physicians and patients generally agreed 49.6% *Very difficult or somewhat difficult (vs. very easy, somewhat easy, not applicable, 'don't know'). Absolute percentages reported for physicians cannot be compared with percentage of patients for whom this is difficult because physicians report whether this is difficult for their 'typical patient' rather than the percentage of their patients for whom this is difficult; rank order of reasons by patients and physicians can be compared. * 1 Average of response for two items (insulin at prescribed times, insulin with each meal). * 2 Physician item is 'taking insulin frequently'. Very dissatisfied or somewhat dissatisfied (vs. very satisfied, somewhat satisfied, not applicable). 1 Physician item is 'insulin regimens that better fit patients' dynamic lives'. 2 Physician item is 'total number of injections per week'. àStrongly agree or somewhat agree (vs. strongly disagree, somewhat disagree, neither, 'don't know'). à on the ranking of reasons for insulin omission ⁄ non-adherence; in addition to situationally appropriate reasons (e.g. after skipping a meal), respondents identified logistical problems (too busy, travelling) and psychosocial problems (stress ⁄ emotions and embarrassment) as key factors. Patients also volunteered that forgetting was a common reason, a possibility that was not as salient for physicians. Several negative perceptions of insulin treatment were reported. Taking insulin at the prescribed time and frequency were the difficulties identified as most common by both patients and physicians. A majority of patients and physicians agreed that insulin regimens were restrictive and can control one's life.
Patient and physician dissatisfaction with insulin treatment varied substantially across countries, with no strong evidence of a consistent ranking of patient and physician levels of dissatisfaction across countries. Patient dissatisfaction with various aspects of insulin treatment was low (10-20%). Physician dissatisfaction with insulin treatment overall and with glucose control was in the same range as patients, but more physicians (25-45%) were dissatisfied with several other aspects of insulin treatment, including regimen simplicity, hypoglycaemia and injection timing and frequency.
Respondents also expressed opinions about how insulin treatment could be improved. Patients and physicians reported §Responses for patients and specialist physicians differ significantly (P < 0.05).
-Responses for patients and primary care physicians differ significantly (P < 0.05). **For non-adherence, absolute percentages reported for physicians cannot be compared with percentage of patients who report insulin nonadherence because physicians report whether 'any of your typical patients fail to take their insulin as prescribed' rather than the percentage of their patients who have missed their dose or fail to take their insulin exactly as prescribed; rank order of countries for patients and physicians can be compared. that they would like insulin treatment to be more flexible so that it could be adapted to situational variation in daily activities. Both groups indicated that it would be better if insulin did not have to be injected everyday, and physicians indicated that it would be an improvement if insulin would maintain its efficacy when patients miss a dose. Physicians also indicated that they would be more aggressive in treating diabetes if there was no concern about hypoglycaemia, suggesting that insulins with less risk of hypoglycaemia could be used more aggressively, potentially leading to improvements in blood glucose control and reductions in complications that result from suboptimal glucose control.
In spite of the drawbacks of current insulin regimens, patients reported that the net impact of insulin on their lives was positive. In six of seven domains examined (the exception was financial impact) more patients reported the impact of insulin to be positive than to be negative, with a substantial number saying it had no impact. The advantage was most pronounced in terms of physical well-being, but also was present for emotional well-being, as well as social relationships and work. The advantages were more pronounced in patients with Type 2 diabetes, especially in areas other than physical well-being. However, the other data presented here identified a number of unmet needs that could be addressed by adjusting regimens for currently available insulins and ⁄ or developing improved insulins.
There were substantial differences among the countries in respondents' insulin-related beliefs and behaviours. However, the pattern of country differences was not consistent across measures or subgroups of respondents. Thus, the explanation for the country differences must be more complex than a set of country-specific clusters of insulin-related beliefs and behaviours that are shared by all members of a culture. This suggests that country differences reflect the interplay of cultural beliefs, healthcare provider training and health system characteristics.
Research implications
Insulin omission ⁄ non-adherence is common and further research is needed to determine the risk factors associated with its occurrence. Additional attention should also be given to the problems of initiating insulin therapy and getting patients to self-manage their insulin doses. Research is needed to better understand physician concern about hypoglycaemia, especially as it affects their choices of diabetes management goals and strategies. Research in these areas could help to identify measures to improve patient and physician diabetes management and outcomes.
Clinical implications
Although patients using insulin are not entirely satisfied with their treatment, insulin is well received. The primary problem is that it is seen as restrictive, making it difficult to take all doses as prescribed, especially given patients' difficulty in adjusting insulin doses to respond to daily changes. Physicians should consider prescribing more flexible insulin regimens and reducing the burden of the treatment regimen. An ideal regimen would minimize the number of injections required [21] , the risk of hypoglycaemia and the consequences of a delayed or missed insulin dose.
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